Statistical analysis Six measurements of three test specimens were made as a group. A two-way analysis of variance (ANOVA) using specimen thickness (3 and 5mm) and type of reinforcement (M-S, G-S and G-D) as the independent variables and L*, a* and b* as the dependent variables was conducted. In addition, a two-way ANOVA was conducted with color code (2R, U3 and 3) and type of reinforcement (M-S, G-S and G-D) as the independent variables and light transmittance as the dependent variable. Tukey's test was used to test for significance.
RESULTS
The L*, a* and b* values in P1 and P2 on the white calibration plate and the null background are shown in Table 2 a-d. In P1 and P2, there was an interaction between specimen thickness and type of reinforcement by the two-way ANOVA at the 5% level (p<0.05).
For the L*, a* and b* values in P1 and P2 on the white calibration plate (Table  2 -a and -b), the values of the T3-control increased more than those of the T5-control for all three colors. The L*, a* and b* values of M-S in P1 and P2 decreased compared with the controls for all three colors tested, and the decrease was greatest for a* and b*. The L* values of G-S and G-D in P1 and P2 slightly increased compared with the controls for all three colors, except for the values of T5-G-S-P2 for color U3 was significantly lower than the control. The light transmittance of M-S for all three colors was lower than that of G-S. For color code 3, there was no significant difference in the light transmittance between the control and G-S or between the control and G-D. Since T5 was so thick, it was impossible to measure T5 with the device used.
DISCUSSION
Ichiwata et al.14) examined the effect of thickness on color change in denture base resin using a white calibration plate and concluded that the lightness of the resin decreased as thickness increased. In our study, the lightness (L* value) of the control decreased as thickness increased in test specimens for all color numbers.
However, the lightness of G-S-P1 and G-D-P1 for color code 3 increased slightly with thickness (Table 2-a). Furthermore, the lightness of G-S-P2 and G-D-P2, in which the position of the reinforcement differed, decreased as thickness increased (Table 2-b). The lightness may be affected by the light reflected from the reinforcing material within the resin and from the white calibration plate.
Therefore, the factors determining lightness are very complex. The lightness of the control on the null background decreased as thickness increased for all color numbers (Table 2-c and -d). However, the lightness of color code U3 clearly decreased as thickness increased when wire mesh was used. P2 was lighter when glass cloth was used, while the lightness in P1 did not change. The glass cloth made the P1 lighter on the null background, increasingly so with an increasing number of layers of glass cloth. Although glass itself is very transparent, irregular reflection may occur at the interface of cloth made from thin twisted glass threads. Therefore, glass cloth placed near the resin surface has a negative effect. It was clear that the position of the reinforcement greatly influenced the color properties.
In this study, we assumed that the reinforcement would be used in a dental flange position. A white calibration plate was used as the background to simulate an artificial tooth. The L*, a* and b* values of M-S on the white calibration plate decreased compared with the controls for all color codes (Table 2-a and -b). When wire mesh was used, the color became much darker, aesthetically poorer. Moreover, the difference in the L* values between the control and M-S for color code 3 was smaller than the difference for the other color codes, which shows how easy it is to alter the aesthetics of a highly transparent resin. Nakaura et al.15) stated that when a translucent object such as a composite resin is thin, its color is readily affected more by the background color, while when it is thick it is affected more by the resin color. We also showed that color change increased with resin thickness.
The background affected the color when the denture base resin was less than 3mm thick. The L*, a* and b* values of the control on the null background were lower than on the white calibration plate, which shows that the resin on a null background is darker, with the resin colors fading in the red and yellow directions. denture base resins, the demands for denture base resin will increase. That is why we examined the aesthetic properties of denture base resins. As mentioned above, the glass cloth was difficult to see when it was 0.5mm from the resin surface. From our previous report12), woven glass fiber was incorporated outside the area of tension as much as possible to increase the flexural strength and flexural modulus. Though the position of the glass cloth should be decided by an adjustment of aesthetics and strength, these two facts show that the use of glass cloth is the excellent technique for denture base resin. We showed that wire mesh made the resin appear darker, and the background condition greatly altered the color, while glass cloth makes the resin lighter. The reinforced denture base resin which has the smallest apparent change and the smallest color difference will be produced by lower transparent resins with a single layer of glass cloth. 
